Abstract
Introduction
he criteria that are the basis for an investment decision in the German VC market are thus far unclear. Additionally, prior studies do not distinguish between the relative importance of criteria in the three investment stages. Since the VCs" decision to invest is based on those investment criteria, it is highly desirable to be cognizant of the relative importance of respective decision parameters. This study aims to fill this void in research by exploring the importance of a variety of criteria relevant for the investment decision of German venture capitalists.
Our study focuses explicitly on the German VC market. Hereby, we categorize VC projects into three investment stages based on the respective degree of maturity. These VC projects differ in regard to required management skills and in the degree of inherent uncertainty about expected earnings.
German Venture Capital Market And Financing Stages
The German venture capital market 1 has considerably gained in importance within the last twenty years (Table 1) Accordingly, numerous theoretical and empirical studies have explored various areas within the venture capital (VC) investment field. So far, however, there is a research gap in respect to the investment criteria of German venture capitalists (VCs). Since the VCs" decision to invest is 1 The study is restricted to the formal VC market, where the VC firm exhibits an intermediary function between investors and borrowers. The informal market for venture capital between business angels and borrowers is not explored in this study due to its low volume and the difficulties in gathering data. For the relatively minor significance of business angels in the German VC market see Oesterle/Sohns (2002) . 2 The BVK, or German Venture Capital Association, comprises German venture capital firms, private equity companies, and representatives of foreign venture capitalists operating in Germany. Its members account for more than 90% of total market volume. 22.0 based on those investment criteria, it is highly desirable to be cognizant of the relative importance of respective decision parameters. This study aims to fill this void in research by exploring the importance of diverse investment criteria.
T
The empirical analysis is based on the German VC market and differentiates between three stages of VC investment, allowing for different degrees of inherent uncertainty and required management skills (see Figure 1) . Another investigation goal, hence, is to assess the relative importance of investment criteria in disparate maturity stages. Early and expansion stage financing have generally comprised the majority of German VC investments. 3 In 2000, early stage investments and expansion stage investments accounted for 35.9% and 35.1% of all VC investments, respectively (BVK, 2000b) . Additional late stage financing devices, such as management buy-outs or leveraged buy-outs, are not considered since they are not relevant for this study. 
Early Stage

Seed Financing
Conception of start-up
Business plan As initial investment stage, seed financing is provided to the entrepreneur to prove a business concept. 4 This includes market research, development of initial product, and building a management team. Start-up capital is provided to companies completing product development and initial marketing. First-stage financing is supplied to companies that have exhausted initial production and marketing budgets and require additional resources to initiate full-scale manufacturing and sales. 4 As the eventual success of the venture is uncertain in this financing stage (Ruhnka/Young, 1987) , VC financing is very risky and thus rare in the seed stage. Debt financing also does not seem suitable for young firms, because of the discrepancy between the fixed nature of interest payments and a loss-making venture. German seed financing is thus predominantly based on the entrepreneur"s personal means and government start-up subsidies (Schefczyk, 2000) .
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Note that our definitions for second-stage, third-stage, and fourth-stage financing deviate from the common US definitions. Also, our fourth stage definition differs from bridge financing. Our definitions are adapted to reflect the differing circumstances in the German VC industry. A widespread German phenomenon is that large companies might still be privately held while having an international presence. See Schmeisser (2000) for a detailed study on the German VC investment cycle.
Second stage financing is provided to companies for the expansion of their domestic production and distribution system. Third-stage financing is granted to companies with growing sales and positive cash flows for major international expansions. Fourth stage financing for additional product innovations or the development of new markets is appropriate for relatively mature companies focusing on maintaining their market share (Zemke, 1995; Engelmann, 2000) . Thus, our fourth stage financing category denotes a separate development stage of the corporation, which is equal to the degeneration stage in the life cycle of the original product. Bridge financing primarily serves as a "financial bridge" until additional financing can be secured through an IPO. 
Literature Review
Rational investment decisions are made based on the valuation of the expected future cash flows from the investment project. VCs will only invest in a project, if their expected rate of return is high enough to compensate for the risk they are incurring. The quality of VCs" portfolios depends on the success of the VCs" risk analysis, which, in turn, depends on the criteria on which the VC investment decision is based. The identification and assessment of such investment criteria has been an important research field since the "80s. Zopounidis (1994) provides an overview of the various studies exploring the investment decision of VCs. Wells (1974) attempted to ex post determine specific investment criteria of VCs that differentiated successful ventures from unsuccessful ventures. Later studies explored the relative weight of such criteria (Benoit, 1975; Poindexter, 1976; Dixon, 1991 In Germany, only the studies by Laub (1989) , Schröder (1992) , and Brettel (2002) have explored the VC investment criteria perspective. These studies were beneficial as they identified important investment criteria. Yet, neither study explored the differing importance of respective investment criteria over all financing stages. Additionally, only the study of Brettel distinguished between profit-oriented and state owned VCs. Our study endeavors to close the gap in research that still exists despite prior studies. Differences in the studies generally arise from the respective importance of the criteria as well as from the inclusion of "soft criteria".
The number of criteria explored varies greatly among studies. For instance, Guild/Bachher (1996) explored 96 criteria, whereas Shepherd (1999) considered only 6 criteria. Additionally, the considered criteria themselves vary, as well as their resulting importance. Table 2 gives the criteria that we explore in our study and shows whether these criteria were included in important VC studies over the years. Thereby, the triangles indicate the tested criteria, while the solid triangles represent the dominant criteria of each study. Management quality is the most important criterion that VCs base their investment decision on 6 , closely followed by the thorough familiarity of management with the target market. As Table 2 shows, a high growth rate of the target market is also very important. Compared with the high importance of management quality, product criteria, market criteria, as well as financial criteria are less decisive. 5 The "Neuer Markt" for young and innovative growth companies, which is comparable to the NASDAQ, was founded in March 1997, and is to be reorganized and renamed to Prime Standard by the end of 2003. This market is highly important for the German VC market, as it provides an additional and important exit possibility for VCs (Schmeisser, 2000) . For a study on optimal exit strategies for VCs see Neus/Walz (2001). 6 There are also studies that question the dominance of the management quality criterion. Zacharakis/Meyer (1998) show that VCs report basing their investment decision on management criteria; in reality, however, the investment decision rather seems to be based on market criteria. Hall/Hofer (1993) also show management criteria to be of lesser importance in the initial venture screening process. So-called soft criteria aim at assessing the quality of the founder and the management team. There are studies that concentrate mainly on hard criteria (Muzyka et al., 1996; Tyebjee/Bruno, 1984; Dixon, 1991) , probably because such criteria are easier quantifiable. However, soft-criteria might be important indicators of successful venture ideas, and thus may be critical decision parameters. Dubini (1989) finds the highest correlation between venture success and the criteria "attention to details" and "ability to detect risks and react accordingly". Thus, we include both soft and hard decision parameters in our study.
Empirical Study
Scope Of The Study
In contrast to prior German studies, we will focus on profit-oriented VC firms and distinguish between the three financing stages for the assessment of criteria importance. Because profit-oriented investors and not-for-profit firms have different investment goals, one may expect a differing degree of importance of respective investment criteria. Thus, only VC firms that base their investment decisions on risk-return considerations are considered. Additionally, only those VC firms that directly invest in the equity of the firm are included. The direct participation in the success of a start-up with price appreciations additionally highlights the profit-orientation of those VC firms.
Only VC firms with private investors, banks, insurances, and pension fund investors are considered, as those VC firms can be assumed to be profit-oriented. VC firms with government and corporate investors are not included, since such investors might primarily be interested in providing financial aid, lending support, or enhancing strategic goals. Geographically, the study is limited to VC firms that invest primarily in Germany.
The Sample
Based on the BVK (2000a) VC membership directory, 91 participants were selected according to the above criteria. Of these 91 VC firms, 61 firms were willing to participate, and 30 questionnaires were eventually returned in Winter 2001. With a total of 91 suitable VC firms for our study, the 30 respondents imply a participation rate of 33%.
Over the three financing stages, Table 3 compares the relative investment frequency of the sample with the relative investment frequency of the population. As it is common practice to invest in projects that are in differing financing cycles, many VC firms are listed simultaneously in several development stages.
The sample is assumed to be representative of the population, since the distribution of observations of the sample roughly equals the population distribution. A χ²-test proves this point, as the absolute value of the test statistic of 0.187 at a significance level of α=0.05 is significantly lower than the critical value of 5.99 with 2 1 m   degrees of freedom. 
Criteria Selection And Assessment Of Importance
Relevant investment criteria for the empirical study are selected based on prior U.S. VC studies and are modified for additional practical parameters relevant for the German market. 9 We classify our criteria into the broad categories (i) management, (ii) product, (iii) market, and (iv) financial investment. The assessment of investment criteria importance is incorporated by an ordinal scale consisting of values 0 to 3 (see Table 4 ). The surveyed VC firms were asked to assign these values to all criteria over the financing stages, thereby indicating the respective importance of investment criteria. Thus, criteria that are absolutely necessary for a positive investment decision can be selected and separated from those that are negligible.
Interpretation Of Results
Preliminary Remarks
The numerous considered investment criteria are grouped under the following six categories: Personality of management
Characteristics of the product  Characteristics of the relevant market  Financial investment criteria.
Based on Table 4 , every survey participant assigns a parameter value from 0 to 3 to each investment criterion. Then, the mean and standard deviation for each investment criterion is computed (see Table 5 ). The total mean over all investment criteria is relatively homogeneous over financing stages, always remaining roughly between 2.0 and 2.1. Yet, the importance of numerous criteria varies considerably over financing stages. Figure 2 graphically shows these variations for each criterion by depicting the individual means of all considered criteria as indicators of investment criteria importance. Table 6 shows the percentage of total responses indicating parameter value 3 for each investment criterion over financing stages. A value of 3 indicates absolute necessity, i.e. the respective investment criterion is crucial for a positive investment decision. The proportion test compares the value assignments over financing stages and tests those variations for significance. Very high percentage values show that there is unity among VC investors about the importance of a specific criterion, implying that a negative investment decision will follow if the essential criterion remains unrealized. Those absolutely necessary criteria are important for VC firms as well as for start-ups that need to raise funds. Only rarely are criteria that are important in the early stage overtaken by other criteria in later stages. This implies that there are central investment criteria that are highly important regardless of the financing stage. Yet, the results also show that the importance of different criteria varies over financing stages. Even if those changes are not always significant, one can nevertheless detect tendencies that seem reasonable. Table 5 and 6 clearly show that management abilities are highly important investment criteria. The early stage investment decision of practically all VCs (96% combined with a small standard deviation) depends on the ability of management to present the business concept in a convincing way. Generally, management personality is regarded as indispensable; merely the ability of management to work conscientiously as well as management independence (criteria 6&7) are considered relatively inconsequential.
Compatibility With Existing Literature
Management Criteria
The resulting assumption that management abilities inversely influence the risk of an investment decision can be greatly reinforced by the study of Tyebjee/Bruno (1984) . Based on a correlation analysis, Tyebjee/Bruno showed that the correlation coefficient between the independent variable "managerial capabilities" and the dependent variable "risk" had the largest negative correlation. VCs intuitively consider this correlation by emphasizing management personality strongly in their investment decision. As Table 2 shows, all the listed studies found management quality to be a dominant investment criterion. Additionally, Kaplan/Stroemberg (2001) identified the high importance of management presenting the business concept in a convincing way.
Thorough experience of management is on average observed to be less important. Solely the "familiarity of management with the target market" is considered important in all three stages (high mean and low standard deviation). Tyebjee/Bruno (1984), Mac Millan et al. (1985) , Dixon (1991) , as well as Muzyka et al. (1996) also regard the familiarity of management with the target market as a dominant decision parameter. As could be intuitively expected, the R&D abilities of management are considered more important in the first stage than in later stages, as R&D and the establishment of a feasible product are central in the first stage and concluded in later stages. In contrast to Muzyka et al. (1996) 11 , we do not find the marketing abilities of management criteria to be a dominant decision parameter. In expansion and late stage, only 50% and 47% of respondents regard marketing abilities as crucial, in early stage even less than 15%.
Additional management criteria (15 -17) are of only average significance, with an average evaluation of "important" (equal to parameter value 2 of Table 4 ). This is quite remarkable, as all three criteria appear to be substantial loss minimizing criteria. A larger equity stake of management, for instance, can -especially in the early stage -be regarded as an indication of confidence in the own business idea, as well as it reduces potential agency costs. Apparently however, VC investors do not consider the link between equity stake and management commitment as necessary (Dixon, 1991; Tyebjee/Bruno, 1984) . This is especially true in later stages, as there is typically less uncertainty and loss potential. A balanced management team with complementary skills and experience (16) becomes increasingly more important in expansion and late stage, possibly due to the heterogeneity and complexity of the tasks that have to be mastered in these stages (Robinson, 1987) .
Noteworthy is the fluctuation of importance assessments over development stages. "Soft" criteria assessing the personality of management (1) (2) (3) (4) (5) (6) (7) 16 ) are considered more important in the early stage than "harder" management experience criteria (8) (9) (10) (11) (12) (13) (14) (15) 17) . Management experience in production, leadership, marketing, and in the financial area becomes more important over the stages; whereas the importance of R&D experience (9) diminishes progressively. The percentage of VCs considering management experience in leadership and in the financial area as absolutely necessary (parameter value 3) has increased significantly from 29% and 23% in early stage to 79% and 60% in late stage, respectively. From the soft criteria pool, especially motivation factors (5) and perseverance (2) decrease from 65% and 89% in early stage to 32% and 55% in late stage, respectively. These results are consistent with prevailing opinion (Bascha/Walz, 2001 ). Because the expansion stage involves the expansion of production and distribution channels, pertinent experience gains in importance.
Characteristics Of The Product
As can be seen in Table 2 , Kaplan/Stroemberg (2001) and Mac Millan et al. (1985) consider similar product criteria. However they do not classify any criterion of this category as absolutely crucial. We find that the dominant criterion of the product characteristics category is the apparent customer utility of the product (18) . Customer utility, product superiority, and innovative character (18) (19) (20) are regarded as most important, as they are mandatory for a competitive advantage in the target market. Roure/Keeley (1990) similarly find that the superiority and uniqueness of the product is essential for the VC financing decision. The importance of the product being high-tech is surprisingly low 12 ; only 50% and 23% of respondents regard this criterion as absolutely necessary in early stage and late stage, respectively. This reasoning is only partly accurate, however, since the high standard deviation indicates that assessments vary greatly among VCs.
Both proprietary characteristics (22) and proven market acceptance of the product (24) become increasingly important with the full-scale distribution of the product in the later stages. The percentage of respondents considering proprietary characteristics and proven market acceptance as absolutely necessary increases from 30% or 16% in early stage to 50% or 62% in late stage, respectively.
The development stage of the product 13 does not seem to be a crucial criterion. These findings are unexpected, as less uncertainty surrounding the technical feasibility of the product should facilitate a better evaluation of the risk potential of the investment.
The potential of the product to create a product family was not evaluated as investment criterion in either of the studies listed in Table 2 . Although this criterion is regarded as important in German literature (Engelmann, 2000) , we find it to be of only minor empirical impact on the German VC investment decision.
Characteristics Of The Relevant Market
We find that all criteria of this category are less relevant. The percentage of respondents considering the fulfillment of respective criteria as absolutely necessary is always below 50%.
The dominant criterion of the characteristics of the relevant market category (V) is a high growth rate of the target market (26) ; although the percentage of respondents considering the fulfillment of this criterion as absolutely necessary is only between 48% and 37% over the stages. In contrast, Tyebjee/Bruno (1984) regard the growth rate of the market and its size as absolutely critical. Similarly, Kaplan/Stroemberg (2001) found that 69% of VCs considered the size of the target market and its growth rate in their investment decision.
Little competition (27) and existing distribution channels (28) are merely regarded as desirable or important. Even in the late stage, where functioning distribution channels are essential for a thorough market penetration, only 30% of respondents assess existing distribution channels as absolutely necessary. One possible inference is that VCs intend to handle the establishment of suitable distribution channels as part of their customary advising function (Zemke, 1995) .
The high requirements of U.S. VCs, regarding access to international markets or new markets as critical (Bygrave/Timmons, 1992), do not seem to play an important role in Germany. The new market potential (30) was never regarded as absolutely necessary; and only 3 respondents considered international market potential as mandatory.
12 40% of new VC investments in Germany are in the technology industry or related businesses (BVK, 2001). 13 As VCs expect functioning prototypes in expansion and late stage, the importance of this criterion was not examined in later stages. 
Financial Investment Criteria
The dominant criterion in the financial investment category is the appreciation potential of the equity stake (31) . Out of all 6 categories, respondents regard this criterion as the most vital factor for an investment decision in the early stage, with a low standard deviation indicating conformity of opinions.
Liquidity of the investment is also an important investment criterion. Only of minor importance is the participation in additional financing cycles (33) and dividend potential (34) . Note that the criterion dividend potential was not considered in any of the studies that are shown in Table 2 .
Interesting are the decreasing values of required ROI (35) , expected portfolio ROI (36) , and maximum investment duration (37) over investment stages. One might conclude from the difference between required and expected ROI that the VCs expect some of their investment decisions not to pay off. One of the surveyed VCs stated that of a total of 20 investments he expects 10 start-ups to go bankrupt in early stage, 5 start-ups to just breakeven, 3 start-ups to fulfill the ROI expectations, and only 2 start-ups to be a "super deal". The decreasing disparity between required and expected annual ROI over the investment stages also shows that the percentage of bankruptcies is expected to be smaller in later financing stages. Ruhnka/Young (1987) also find larger loss probabilities for early stages. Noteworthy is also the high standard deviation of the required ROI. Differing investment duration and differing intensity of VCs" support to the new venture might explain these findings.
Conclusion
Prior studies find that management quality is the most important criterion that VCs base their investment decision on, closely followed by the thorough familiarity of management with the target market. A high growth rate of the target market is also very important. Compared with the high importance of management quality, criteria such as product criteria, market criteria, and financial criteria are less decisive.
Our findings deviate somewhat from the dominant criteria of prior studies (Table 2 ). We also find that "management quality" is a very important investment criterion. Similar to Kaplan/Stroemberg (2001), we find that the ability of management to present the business concept in a convincing way is mandatory. "Familiarity of management with the target market" is considered crucial by Tyebjee/Bruno (1984), Mac Millan et al. (1985) , Dixon (1991) , as well as Muzyka et al. (1996) . Although we find this criterion to be quite important in early stage, it is only considered absolutely necessary in expansion stage and late stage. Our additional crucial criteria "apparent customer utility of product" and "high appreciation potential of equity stake" were only evaluated by Kaplan/Stroemberg (2001) and Mac Millan et al. (1985) , respectively. Finally, we find the criterion of "being a clear improvement over existing products" to be vital in early stage, whereas prior literature does not regard this criterion as absolutely critical. In line with prior studies, we find "product characteristics" and "market characteristics" to be successively less important. Irrelevant in our study are various "market characteristics", "dividend potential", as well as the "desired independence level of management".
The results show that the importance of individual criteria varies with financing stages. On average, the importance of respective investment criteria is similar in expansion and late stage. Deviations in importance of criteria occur between the early stage and the later stages. This indicates that a start-up company faces different conditions, a fact that is thus incorporated in the German VC investment decision.
Consequently, one may categorize into criteria that are irrelevant to the investment decision, criteria that are relevant, and criteria that are crucially important for a positive investment decision (see Table 7 ). For companies endeavoring VC funding, this distinction will make the investment decision of VCs more transparent. Modifications may be possible, e.g. in the composition of the management team, that will increase the likelihood of a positive investment decision. Additionally, investors in VC funds will be able to deduce how their invested capital is used. VCs themselves can compare their important investment criteria to the findings of this article. This approach might be especially valuable for criteria with a high standard deviation. Thus, this analysis provides all participants in the VC process with a comprehensive understanding of the parameters underlying the VC investment decision in Germany.  
